The effect of pregnancy on lactation was studied during the third week of lactational pregnancy in postpartum pregnant rats with a delay in implantation of only 1 day ( 1d\ x=r eq-\ LP rats). 
Introduction
In eutherian mammals, both pregnancy and lactation pose a heavy strain on maternal metabolism (Gittleman and Thompson, 1988) . In Norway rats, the duration of pregnancy (22 days) is short relative to the duration of lactation (about 3 weeks). Like many other rodents, Norway rats can become pregnant again shortly after parturition (Gilbert, 1984) . Such postpartum pregnancies of lactating rats last longer than pregnancies of non-lactating rats as a result of a delay in implantation of the blastocysts, the duration of which depends on various factors, including the size of the suckling litter (Mantalenakis and Ketchel, 1966) . This delay in implantation prevents the overlap of lactation with the last week of pregnancy, during which the growth of the conceptus accelerates and the energetic demands of pregnancy are increasing rapidly (Morrison, 1956) .
During postpartum pregnancy in rats, lactation can be extended artificially by regular replacing of the litter (Paape and Tucker, 1969) or implantation can be advanced by oestrogen treatment (Oswald and McClure, 1987) so that the last week of pregnancy can be made to coincide with lactation. In this situation, suckling litter growth decreases, while pregnancy outcome does not appear to be com¬ promised. In the present study, this preponderance of late pregnancy over lactation was investigated.
Lactation induces the mobilization of maternal stores and a large increase in food intake, depending on the size of the suckling litter (Ota and Yokoyama, 1967; Naismith et ah, 1982;  Young and Rasmussen, 1985) . However, pregnancy induces increased fat storage and a moderate increase in food intake (Strubbe and Gorissen, 1980; Lopez-Luna et ah, 1991 
Results

Experiment 1
Daily food intake and pup growth are shown ( Fig. la,b ). There was no significant correlation between the total food intake of the ld-LP rats during the last 5 
Experiment 2
Food restriction suppressed the weight gain of the Rld-LP rats only on the first day (Fig. 2a) . The weight gain of the suckling litters of the Rld-LP rats was lower than that of RL rats (Fig. 2b) Neither the weight (55.8 ± 6.5 g ( rats) versus 48.6 ± 4.5 g (Rld-LP rats)) nor the relative water (87.5 ± 0.2 versus 87.3 ±0.3% of body weight), protein (7.8 ± 0.2 versus 7.9 ±0.2% of body weight), fat (0.75 ± 0.04 versus 0.79 ±0.03% of body weight) or ash (1.06 ±0.02 versus 1.03 ± 0.02% of body weight) contents of the gravid uteri of the rats and the Rld-LP rats were different. The number of live fetuses was the same in rats (11.2 ± 1.3) and Rld-LP rats (10.3 ± 0.9), but the uteri of the Rld-LP rats contained resorbed fetuses (1.7 ± 1.4) and the uteri of rats did not (0) (P < 0.05).
Experiment 3
Maternal behaviour on days 19-20 did not change in the (Wakerley et al, 1994) . In addition, the oxytocin release may be suppressed. Tribollet et ah (1978) showed that the interval between successive milk ejections is increased, in the same way as in the present study, by blockade of theadrenoreceptors. If such a central effect were involved, it might be hypothesized that the primary change in lactation is a reduction in number of milk ejections, resulting in decreased emptying of the milk glands, which inhibits the synthesis of milk and, hence, the intake of food.
Changes in the circulating concentrations of various hormones may explain the domination of pregnancy over lactation, as reflected in maternal metabolism (Wijkstra et ah, 1992) or the reduced number of milk ejections. Although the present simple measurements of the serum concentrations of hormones do not provide conclusive evidence, members of the prolactin-placental lactogen family may be involved. In rats, prolactin secretion is suppressed during the second half of pregnancy (Voogt et ah, 1996) . In pregnant-lactating rats, PL can take over the role of prolactin in stimulating milk production (Flietstra and Voogt, 1996) . However, increased plasma concentrations of GH, which may be partly of placental origin (Ogilvie et ah, 1990) , and perhaps also PL (Soares et ah, 1991) , may affect maternal intermediary metabolism, thereby adapting maternal metabolism to the pregnant state. In this way, the demands of the litter in utero would be met, albeit at the cost of lactational performance.
The serum concentrations of the pregnancy hormone, progesterone, did not show a correlation with lactational performance in the three groups studied. In contrast, oestradiol concentrations, which are increased during the second half of gestation (Bridges, 1984) (Fleming, 1976 
